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Non - Final Rejection 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or. described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 3, 24, 32 and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bunhel et al. (U.S. Patent No. 5,594,903) in view of Galpin (U.S. 
Patent No. 7,043,728). 

With respect to claim 1 , the Bunnel et al. reference teaches seperating the 
program into computation segments (column 3, lines 9-22); compiling source code for at 
least one of the segments to generate two code sections (column 7, lines 8-27); 
executing each of the code sections in a different computational domain to generate 
respective results (column 1, lines 28-50); (column 2, lines 30-46) and (column 16, line 
65 - line 17, column 10). The Bunnel et al. reference does not teach one of which is 
functionally redundant with respect to the other, generating comparision code for 
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comparing results produced by the execution of the two code sections, comparing the 
respective results using the comparision code and executing one of the code sections to 
alter further flow of execution of the program only if the respective results are identical. 
The Galpin reference teaches one of which is functionally redundant with respect to the 
other (column 1, lines 34-50), (column 1, lines 58-63), (column 3, lines 21-30) and 
(column 6, lines 7-15); generating comparision code for comparing results produced by 
the execution of the two code sections (column 2, lines 29-48) and (column 3, lines 21- 
30); comparing the respective results using the comparision code and executing one of 
the code sections to alter further flow of execution of the program only if the respective 
results are identical (column 2, lines 29-48), (column 2, line 62 - column 3, line 9) and 
(column 3, lines 21-30). Thus it would have been obvious to one of ordinary skill in the 
art at the time of the invention was made to have combined the references Bunnel et al. 
and Galpin to incorporate one of which is functionally redundant with respect to the 
other, generating comparision code for comparing results produced by the execution of 
the two code sections, comparing the respective results using the comparision code and 
executing one of the code sections to alter further flow of execution of the program only 
if the respective results are identical. The motivation for one of which is functionally 
redundant with respect to the other, generating comparision code for comparing results 
produced by the execution of the two code sections, comparing the respective results 
using the comparision code and executing one of the code sections to alter further flow 
of execution of the program only if the respective results are id'entical is for efficient 
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synchronism, fault-detection, fault-tolerance while effectuating loose coupling of the 
processes (column 2, lines 46-48). 

With respect to claims 2 and 35, the Bunnel et al. reference teaches wherein said 
computational domain comprises a time domain (column 9, lines 5-12). 

With respect to claims 3,24 and 32 the Bunnel et al. reference teaches wherein 
the compiling step includes compiling the source code to schedule execution thereof so 
that a minimum number of processor clock cycles elapse between execution of a first 
one of the code sections and execution of the other one of the code sections (column 3, 
lines 3-18), (column 3, lines 42-47) and (column 8, lines 21-36). 

Claims 4 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bunnel et al. (U.S. Patent No. 5,594,903), Galpin (U.S. Patent No. 7,043,728) further in 
view of de Bonet (U.S. Patent No. 7,168,008). 

With respect to claims 4 and 25, the Bunnel et al. reference teaches all of the 
limitations of claims 3 and 24. The bunnel et al. reference does not teach wherein said 
minimum number of processor clock cycles is predetermined as a function of statistical 
properties of duration of disruptive events causing said computational errors. The de 
Bonet reference teaches wherein said minimum number of processor clock cycles is 
predetermined as a function of statistical properties of duration of disruptive events 
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causing said computational errors (column 7, lines 33-42). Thus it would have been 
obvious to one of ordinary skill in the art at the time of the invention was made to have 
incorporated the references Bunnel and de Bonet to incorporate wherein said minimum 
number of processor clock cycles is predetermined as a function of statistical properties 
of duration of disruptive events causing said computational errors into the claimed 
invention. The motivation for wherein said minimum number of processor clock cycles is 
predetemriined as a function of statistical properties of duration of disruptive events 
causing said computational errors is to improve the protection system. 

Claims 5, 6 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bunnel et al. (U.S. Patent No. 5,594,903), Galpin (U.S. Patent No. 7,043,728) 
further in view of Lajolo (U.S. Patent No. 6,880,1 12). 

With respect to claims 5 and 36, the Bunnel et al. reference teaches all of the 
limitations of claims 1 and 34. The Bunnel et al. reference does not teach wherein said 
computational domain comprises a spatial domain. The Lajolo reference teaches 
wherein said computational domain comprises a spatial domain (column 3, lines 25-48). 
Thus it would have t>een obvious to one of ordinary skill in the art at the time of the 
invention was made to have combined the references Bunnel et al. and Lajolo to 
incorporate wherein said computational domain comprises a spatial domain into the 
claimed invention. The motivation for wherein said computational domain comprises a 
spatial domain is for a high dependability level (column 5, lines 17-18). 
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With respect to claim 6, all of the limitations of claim 1 have been addressed. The 
Bunnel et al. reference teaches wherein said compiling step includes compiling the 
source code such that each of the code sections is executed using seperate resources 
of the processor (column 3, lines 3-22) and (column 14, lines 20-34). 

■j 

Claims 7, 8 and 27 is rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bunnel et al. (U.S. Patent No. 5,594,903), Galpin (U.S. Patent No. 7,043,728) 
further in view of kane et al. (U.S. Patent No. 5,537,559). 

With respect to claim 7, all of the limitations of claim 6 have been addressed. The 
Bunnel et al. reference does not teach wherein said resources comprise functional units 
and partitioned registers. The Kane et al. reference teaches wherein said resources 
comprise functional units and partitioned registers (column 1, lines 28-45), (column 1, 
lines 55-62) and (column 2, lines 7-21 ). Thus it would have been obvious to one of 
ordinary skill In the art at the time of the invention was made to have combined the 
references Bunnel et al. and Kane et al. to incorporate wherein said resources comprise 
functional units and partitioned registers into the claimed invention. The motivation for 
wherein said resources comprise functional units and partitioned registers is achieving a 
high degree of pipelining (column 3, lines 67 - column 4, line 1 - Kane et al. reference). 
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With respect to claims 8 and 27, all of the limitations of claims 7 and 26 have 
been addressed. The Bunnel et al. reference does not teach wherein the partitioned 
registers are used to effect the detection and repair of errors in the registers and paths 
to/from the registers. The Kane et al. reference teaches wherein the partitioned 
registers are used to effect the detection and repair of errors in the registers and paths 
to/from the registers (column 1 , lines 18-27). Thus it would have been obvious to one of 
ordinary skill in the art at the time of the invention was made to have incorporated 
Bunnel et al. and Kane et al. to incorporate wherein the partitioned registers are used to 
effect the detection and repair of errors in the registers and paths to/from the registers 
into the claimed invention. The motivation for wherein the partitioned registers are used 
to effect the detection and repair of errors in the registers and paths to/from the 
registers is achieving a high degree of pipelining (column 3, lines 67 - column 4, line 1 - 
Kane et al. reference). 

Claims 9, 10-14, 20, 21 , 28 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bunnel et al. (U.S. Patent No. 5,594,903), Galpin (U.S. Patent No. 
7,043,728), kane et al. (U.S. Patent No. 5,537,559) further in view of Merkey (U.S. 
Patent No. 6,862,609). 

With reference to claims 9 and 28, all of the limitations of claims 8 and 26 have 
been addressed. The Bunnel et al. reference does not teach wherein the partitioned 
registers are utilized by encoding register names from a first set of registers into 
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instructions in a first one of the code sections and encoding register names from a 
second set of registers into instructions in the other one of the code sections. The 
Merkey reference teaches wherein the partitioned registers are utilized by encoding 
register names from a first set of registers into instructions in a first one of the code 
sections and encoding register names from a second set of registers into instructions In 
the other one of the code sections (column 13, lines 17-21), (column 13, lines 56-62), 
(column 16, lines 21-34) and (column 26, lines 27-37). Thus it would have been obvious 
to one of ordinary sl^ill in the art at the time of the invention was made to have combined 
the references Bunnel et al: and Merkey to Incorporate wherein the partitioned registers 
are utilized by encoding register names from a first set of registers into instructions in a 
first one of the code sections and encoding register names from a second set of 
registers into instructions in the other one of the code sections into the claimed 
invention. The motivation for wherein the partitioned registers are utilized by encoding 
register names from a first set of registers Into instructions In a first one of the code 
sections and encoding register names from a second set of registers Into Instructions in 
the other one of the code sections is to improve system performance. 

With respect to claims 10 and 20, all of the limitations of claims 1 and 19 have 
been addressed. The Bunnel et al. reference does not teach wherein the respective 
results are compared by executing the comparision code in a different computational 
domain from the domain in which one of the code sections was executed. The Merkey 
reference teaches wherein the respective results are compared by executing the 
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comparision code in a different computational domain from the domain in wliich one of 
the code sections was executed (column 12, lines 42-47). Thus it would have been 
obvious to one of ordinary skill in the art at the time of the invention was made to have 
incorporated Bunnel et al. and Merkey to incorporate wherein the respective results are 
compared by executing the comparision code in a different computational domain from 
the domain in which one of the code sections was executed into the claimed invention. 
The motivation for wherein the respective results are compared by executing the 
comparision code in a different computational domain from the domain in which one of 
the code sections was executed is to improve system performance. 

With respect to claims 1 1 and 29, all of the limitations of claims 10 and 18 have 
been addressed. The Bunnel et al. reference does not teach wherein the compiler uses 
an explicit scheduling aspect of the processor's instructions set to insure that the two 
code sections are each executed by a different set of functional units. The Galpin 
reference teaches wherein the compiler uses an explicit scheduling aspect of the 
processor's instructions set to insure that the two code sections are each executed by a 
different set of functional units (column 1 , lines 51-57), (column 4, line 63 - column 5, 
line 5). Thus it would have been obvious to one of ordinary skill in the art at the time of 
the invention was made to have combined the references Bunnel et al. and Galpin to 
incorporate wherein the compiler uses an explicit scheduling aspect of the processor's 
instructions set to insure that the two code sections are each executed by a different set 
of functional units into the claimed invention. The motivation for wherein the compiler 
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uses an explicit scheduling aspect of the processor's instructions set to insure that the 
two code sections are each executed by a different set of functional units is for efficient 
synchronism, fault-detection, fault-tolerance while effectuating loose coupling of the 
processes (column 2, lines 46-48). 

With respect to claim 12, the Bunnel et al. reference teaches including 
performing error handling if a discrepancy between the respective results is found 
(column 7, lines 29-40). 

With respect to claims 13 and 21, all of the limitations of claims 12 and 19 have 
been addressed. The Bunnel et al. reference teaches wherein said error handling 
includes at least one function selected firom the group consisting of re-execution 
(column 12, lines 36-51). The Bunnel et al. reference does not teach trapping to an error 
handling routing. The Galpin reference teaches failing and trapping to an error handling 
routine (column 7, lines 61-67). Thus it would have been obvious to one of ordinary skill 
in the art at the time of the Invention was made to have combined the references Bunnel 
et al. and Galpin to incorporate wherein the compiler uses an explicit scheduling aspect 
of the processor's instructions set to insure that the two code sections are each 
executed by a different set of functional units into the claimed invention. The motivation 
for wherein the compiler uses an explicit scheduling aspect of the processor's 
instructions set to insure that the two code sections are each executed by a different set 
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of functional units is for efficient synclironism, fault-detection, fault-tolerance while 
effectuating loose coupling of the processes (column 2, lines 46-48). 

With respect to claim 14, the Bunnel et al. reference teaches wherein each of the 
computation segments receives a set of inputs, performs at least one computation on 
the input values, and exposes a set of outputs to further computation (column 1 , lines 
29-48). 

Claims 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bunnel et al. (U.S. Patent No. 5,594,903), Galpin (U.S. Patent No. 7,043,728) further in 
view of Dates (U.S. Patent No. 7,110,431). 

With respect to claim 15, all of the limitations of claim 1 have been addressed. 
The Bunnel et al. reference does not teach the step of optimizing one of the two code 
sections to execute via different registers and functional units than the other one of the 
code sections. The Gates reference teaches the step of optimizing one of the two code 
sections to execute via different registers and functional units than the other one of the 
code sections (column 8, line 62 - column 9, line 11). Thus it would have been obvious 
to one of ordinary skill in the art at the time of the invention was made to have combined 
the references Bunnel et al. and Oates to incorporate the step of optimizing one of the 
two code sections to execute via different registers and functional units than the other 
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one of the code sections into the claimed invention. The motivation for the step of 
optimizing one of the two code sections to execute via different registers and functional 
units than the other one of the code sections is to manage faults for high availbility. 

With respect to claim 16, the Bunnel et al. reference teaches wherein the 
compiling step employs code reorganization to dynamically translate the source code 
into two code sections (column 6, lines 10-20) and (column 8, lines 28-40). 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bunnel 
et al. (U.S. Patent No. 5,594,903), Galpin (U.S. Patent No. 7,043.728) further in view of 
de Bonet (U.S. Patent No. 7,168,008). 

With respect to claim 17, all of the limitations of claim 1 have been addressed. 
The Bunnel et al. reference does not teach wherein the step of compiling the source 
code is performed by incrementally translating the source code. The de Bonet reference 
teaches wherein the step of compiling the source code is performed by incrementally 
translating the source code (column 1 1 , lines 47-67). Thus it would have been obvious 
to one of ordinary skill in the art at the time of the invention was made to have combined 
the references Bunnel et al. and Bonet to incorporate wherein the step of compiling the 
source code is performed by incrementally translating the source code into the claimed 
invention. The motivation for wherein the step of compiling the source code is 
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performed by incrementally translating the source code is to improve the protection 
system. 

Claims 18-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bunnel et al. (U.S. Patent No. 5,594,903) in view of Galpin (U.S. Patent No. 7,043,728). 

With respect to claim 18, the Bunnel et al. reference teaches seperate the 
program into computation segments (column 3, lines 9-22); compile source code for at 
least one of the computation segments to generate output (column 7, lines 8-27); each 
of which is configured to execute in a different computational domain (column 1, lines 
28-50); (column 2, lines 30-46) and (column 16, line 65 - line 17, column 10). The 
Bunnel et al. reference does not teach two redundant code sections and generate 
comparision code for comparing respective results produced by execution of the two 
code sections. The Galpin reference teaches two redundant code sections other 
(column 1, lines 34-50), (column 1, lines 58-63), (column 3, lines 21-30) and (column 6, • 
lines 7-15); and generate comparision code for comparing respective results produced 
by execution of the two code sections (column 2, lines 29-48) and (column 3, lines 21- 
30). Thus it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to have combined the references Bunnel et al. and Galpin to 
Incorporate two redundant code sections and generate comparision code for comparing 
respective results produced by execution of the two code sections Into the claimed 
invention. The motivation for two redundant code sections and generate comparision 
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code for comparing respective results produced by execution of the two code sections is 
for efficient synchronism, fault-detection, fault-tolerance while effectuating loose 
coupling of the processes (column 2, lines 46-48). 

With respect to claim 19, all of the limitations of claim 18 have been addressed. 
The Bunnel et al. reference teaches executes each of the code sections In a different 
computational domain to generate respective results for each of the code sections 
(column 1, lines 28-50); (column 2, lines 30-46) and (column 16, line 65 - line 17, 
column 10); peforms error handling, if a discrepancy between the respective results is 
found (column 7, lines 29-40). The Bunnel et al. reference does not teach compares the 
respective results using the comparision code. The Galpin reference teaches compares 
the respective results using the comparision code (column 2, lines 29-48) and (column 
3, lines 21-30). Thus It would have been obvious to one of ordinary skill In the art at the 
time of the invention was made to have combined the references Bunnel et al. and 
Galpin to incorporate compares the respective results using the comparision code into 
the claimed invention. The motivation for compares the respective results using the 
comparision code is for efficient synchronism, fault-detection, fault-tolerance while 
effectuating loose coupling of the processes (column 2, lines 46-48). 
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Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bunnel 
et al. (U.S. Patent No. 5,594,903), Galpin (U.S. Patent No. 7,043,728) further in view of 
Brown (U.S. Patent No. 6,446,058). 

With respect to claim 22, all of the limitations of claim 18 have been addressed. 
The Bunnel et al. reference teaches to schedule execution of the redundant code 
sections so that a minimum number of clock cycles elapse between execution of a first 
one of the sections and execution of the other one of the code sections (column 3, lines 
3-18), (column 3, lines 42-47) and (column 8, lines 21-36). The Bunnel et al. reference 
does not teach an optimizer for modifying the output of the compiler. The Brown 
reference teaches an optimizer for modifying the output of the compiler (column 4, lines 
7-27). Thus it would have been obvious to one of ordinary skill in the art at the time of 
the invention was made to have combined the references Bunnel et al. and Brown to 
have incorporated an optimizer for modifying the output of the compiler into the claimed 
invention. The motivation for an optimizer for modifying the output of the compiler is for 
a improvement in efficiency of a computer maintenance engineer. 

Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bunnel 
et al. (U.S. Patent No. 5,594,903), Galpin (U.S. Patent No. 7,043,728) further in view of 
Dates (U.S. Patent No. 7,110,431). 
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With respect to claim 23, all of the limitations of claim 18 have been addressed. 
The Bunnel et al. reference does not teach an optimizer for configuring one of the 
redundant code sections to execute via different registers and functional units than the 
other one of the code sections. The Brown reference teaches an optimizer for 
configuring (column 4, lines 7-27). The Gates reference teaches one of the redundant 
code sections to execute via different registers and functional units than the other one of 
the code sections (column 8, line 62 - column 9, line 11). Thus it would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine Bunnel 
et al. and Brown to incorporate an optimizer for configuring into the claimed invention. It 
would also have been obvious to one of ordinary skill in the art at the time of the 
Invention was made to combine the references Bunnel et al. and Oates to incorporate 
one of the redundant code sections to execute via different registers and functional units 
than the other one of the code sections into the claimed invention. The motivation for 
an optimizer for configuring is for a improvement in efficiency of a computer 
maintenance engineer. The motivation for one of the redundant code sections to 
execute via different registers and functional units than the other one of the code 
sections is to manage faults for high availbility. 

Claims 26, 30 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bunnel et al. (U.S. Patent No. 5,594,903), Galpin (U.S. Patent No. 7,043,728) 
further in view of kane et al. (U.S. Patent No. 5,537,559) 
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With respect to claims 26 and 33, all of the limitations of claim 18 and 31 have 
been addressed. The Bunnel et al. reference teaches wherein the compiler compiles the 
source code such that each of the code sections is executed (column 3, lines 3-22) and 
(column 14, lines 20-34). The Bunnel et al. reference does not teach using a different 
set of functional units and partitioned registers of the processor. The Kane et al. 
reference teaches using a different set of functional units and partitioned registers of the 
processor (column 1, lines 28-45), (column 1, lines 55-62) and (column 2, lines 7-21). 
Thus it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to have combined the references Bunnel et al. and Kane et al. to 
incorporate using a different set of functional units and partitioned registers of the 
processor into the claimed invention. The motivation for using a different set of 
functional units and partitioned registers of the processor is achieving a high degree of 
pipelining (column 3, lines 67 - column 4, line 1 - Kane et al. reference). 

With respect to claim 30, the Bunnel et al. reference teaches executes each of 
the code sections in a different computational domain to generate respective results for 
each of the code sections (column 1, lines 28-50); (column 2, lines 30-46) and (column 
16, line 65 - line 17, column 10). The Bunnel et al. reference does not teach compares 
the repective results using the comparision code and compares the respective results 
using the comparision code and executes one of the code sections to alter further flow 
of execution of the program only if the respective results are identical. The Galpin 
reference teaches compares the respective results using the comparision code (column 
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2, lines 29-48) and (column 3, lines 21-30); executes one of the code sections to alter 
further flow of execution of the program only if the respective results are identical 
(column 2, lines 29-48), (column 2, line 62 - column 3, line 9) and (column 3, lines 21- 
30). Thus it would have been obvious to one of ordinary skill in the art at the time of the 
invention to have combined the references Bunnel et al. and Galpin to incorporate 
compares the repective results using the comparision code and compares the 
respective results using the comparision code and executes one of the code sections to 
alter further flow of execution of the program only if the respective results are identical 
into the claimed invention. The motivation for compares the repective results using the 
comparision code and compares the respective results using the comparision code and 
executes one of the code sections to alter further flow of execution of the program only 
if the respective results are identical is for efficient synchronism, fault-detection, fault- 
tolerance while effectuating loose coupling of the processes (column 2, lines 46-48). 

Claims 31 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bunnel et al. (U.S. Patent No. 5,594,903), Galpin (U.S. Patent No. 7,043,728). 

With respect to claims 31 and 34, the Bunnel et al. reference teaches means for 
compiling source code for at least part of the program to generate two code sections 
(column 7, lines 8-27); wherein each of the code sections is executed in a different 
computational domain to generate respective results (column 1 , lines 28-50); (column 2, 
lines 30-46) and (column 16, line 65 - line 17, column 10); means for performing error 
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handling, if a discrepancy between the respective results is found (column 7, lines 29- 
40). The Bunnel et al. reference does not teach one of which is functionally redundant 
with respect to the other, means for generating comparision code for comparing results 
produced by execution of the two code sections, means for comparing the respective 
results using the comparision code. The Galpin reference teaches one of which is 
functionally redundant with respect to the other (column 1, lines 34-50), (column 1, lines 
58-63), (column 3, lines 21-30) and (column 6, lines 7-15); means for generating 
comparision code for comparing results produced by execution of the two code sections 
(column 2, lines 29-48) and (column 3, lines 21-30); means for comparing the 
respective results using the comparision code (column 2, lines 29-48), (column 2, line 
62 - column 3, line 9) and (column 3, lines 21-30). Thus it would have been obvious to 
one of ordinary skill in the art at the time of the invention was made to have combined 
the references Bunnel et al. and Galpin to incorporate one of which is functionally 
redundant with respect to the other, rneans for generating comparision code for 
comparing results produced by execution of the two code sections and means for 
comparing the respective results using the comparision code into the claimed invention. 
The motivation for one of which is functionally redundant with respect to the other, 
means for generating comparision code for comparing results produced by execution of 
the two code sections and means for comparing the respective results using the 
comparision code is for efficient synchronism, fault-detection, fault-tolerance while 
effectuating loose coupling of the processes (column 2, lines 46-48). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Enam Ahmed whose telephone number is 571-270-01729. The 
examiner can normally be reached on Mon-Fri from 8:30 A.M. to 5:30 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jacques Louis Jacques, can be reached on 571-272-6962. 

The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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